Van der Knaap leukoencephalopathy is a rare vacuolating megalencephalic leukoencephalopathy with subcortical cysts. It is inherited autosomal recessively with MLC1 and GlialCAM mutations. The disease is usually diagnosed in the patient's first years of childhood and symptoms are severe in adulthood. In this case, a male patient aged 35 years presented with pathologic cerebellar and pyramidal findings. Magnetic resonance imaging revealed bilateral cystic degeneration in the anterior temporal lobes, swelling in the supratentorial white matter, and abnormal signal. There were no pathologic findings in the differential diagnosis tests. The patient was diagnosed as having Van der Knaap leukoencephalopathy according to the clinical and radiologic findings.
Introduction
Vacuolating megaloencephalia with subcortical cysts (MLC) was first defined by Van der Knaap in 1995 (1) . Clinical features can be listed as macrocephaly in the first year, growth retardation of varying degrees, slow onset cerebellar and pyramidal disorders, spasticity, ataxia, preserved mental capacity in the beginning, and seizures (2, 3) .
Magnetic resonance imaging (MRI) shows bilateral cystic degeneration of the anterior temporal and frontoparietal lobes, volume expansion, and diffuse abnormal hyperintense signal in the supratentorial white matter in T2 and fluid-attenuated inversion recovery-weighted images (4).
This disease is an autosomal recessive disorder and the related gene (MLC1) is located in chromosome 22q (2, 5) . Seventy-five percent of Van der Knaap patients have this mutation (6) . The latest studies show that the remaining 25% of patients have Glial CAM (HEPACAM) -an adhesion molecule-mutation (6, 7, 8) . There are few reported adult patients because most patient's disease is diagnosed in early childhood (9) .
This case report discusses a patient whose disease was diagnosed at adult age with clinical and radiologic features, and the related literature.
Case Report
A male patient aged 35 year presented to our clinic with an increase in his existing walking trouble and loss of sensation, pain, and weakness in both arms. The patient's walking difficulties began when he was aged 6 years and progressed slowly until presentation. Loss of sensation, pain, and weakness in his upper extremities started one month ago. His birth and early childhood history was normal. His motor and mental development was normal. The patient's highest reported level of education was elementary grade. His right eye was totally blind and opthalmoparetic due to a previous injury at work. His parents were second degree relatives. He reported no use of alcohol or cigarettes. The patient was no using any prescription medicine.
The findings of the patient's neurologic examination showed external deviation and adduction palsy of the left eye, -5/5 paralysis of the left leg, increased reflexes in all four extremities, equivocal plantar reflexes in both toes, impaired cerebellar tests in all four extremities, and spastic gait. His head circumference was measured as 64 cm. Other components of the neurologic examination were normal. Wechsler adult intelligence scale (WAIS) showed limited mental capacity.
Cranial MRI showed diffuse bilateral cerebral subcortical and deep white matter hyperintensity in T2 weighted images ( Figure  1a, 1b, 1c) . The abnormal signal was present in the subcortical frontal and parietal U fibers (Figure 1a, 1c) . Subcortical U fibers were partially spared in the posterior temporal and occipital lobes (Figure 1c) . The anterior temporal lobes were also affected all the way up to the cortex. There were wide cysts that were isointense with cerebrospinal fluid in anterior temporal lobe (Figure 1d ). The cortical sulci and lateral ventricles were enlarged due to moderate cerebral cortical atrophy. The patient was referred to neuroradiology and was subsequently diagnosed as having Van der Knaap leukoencephalopathy with these findings.
Other diseases that result in leukodystrophy were excluded with a detailed biochemical analysis including serum hexosaminidase A and 166 arylsulphatase A levels. Hepatomegaly was found in an abdominal ultrasound. Liver function tests and viral hepatitis markers were found to be negative including serum CMV IgM and IgG. Blood count, serum Fe and Cu, lipid profile and liver-specific tumor markers were also normal. Electromyography showed mild carpal tunnel syndrome.
Discussion
There are various theories in the pathophysiology of Van der Knaap leukoencephalopathy, such as vacuole formation between myelin lamellas, demyelination or dysmyelination and increase in the extracellular space (1) . The distinctive feature is the slow progressive functional loss, despite massive white matter involvement. There may be a blood relationship in the parents and there can be multiple patients in the same family because of the autosomal recessive inheritance (4) .
One of the most common clinical features of Van der Knaap leukoencephalopathy is macrocephaly. It is usually found at birth or develops in the first year of life. Macrocephaly may be as much as 4 to 6 standard deviations above the average (54-62 cm) (10). Our patient was macrocephalic with a head circumference of 64 cm. Early development is usually normal despite the white matter lesions and macrocephalia. Motor function deteriorates over time because of the progressive ataxia and spasticity (4, 10) . Mental impairment does not develop in tandem with the motor deficits (11). Pyramidal and extrapyramidal symptoms (e.g. chorea, athetosis) may develop in later stages. The previous reported cases were often diagnosed in early childhood or infanthood and clinical features were more severe when they reached adulthood (12) . In our patient the pyramidal symptoms started at the age of 6 and his disease was diagnosed at 35 years. WAIS showed limited mental capacity. It is remarkable that there are few reported cases diagnosed in adulthood with such mild symptoms (13) .
Most patients have seizures and respond well to anti-epileptic treatment (9, 11) . Our patient had no history of seizures.
Hepatomegaly was present in our patient. Tests to determine the cause of hepatomegaly were non-significant. To our knowledge, there are no reported cases of Van der Knaap leukoencephalopathy with concomitant hepatomegaly.
Other diseases that cause infantile megalencephalic leukoencephalopathy are Canavan disease, Alexander disease, glutaric aciduria type 1, GM1 gangliocidosis, L2 hydroxyglutaric aciduria. These diseases differ from Van der Knaap leukoencephalopathy clinically, radiologically and biochemically (5, 14) . There is a lack of myelination with widespread spongy degeneration in Canavan disease (15) . Periventricular rim, basal ganglia, thalamic and brain stem abnormalities are present in Alexander's disease (16) . Our patient showed none of the characteristic radiologic findings of the mentioned diseases. Diffuse white matter abnormalities and swelling with cyst-like spaces are specific findings of Van der Knaap megalencephalic leukoencephalopathy (1) .
No metabolic defect for Van der Knaap leukoencephalopathy has been shown to date. The diagnosis depends on the characteristic clinical features and neuroradiologic findings. For cases with atypical presentation, genetic analysis should provide an accurate diagnosis. We did not perform a genetic analysis in our patient. There's no defined curative approach for this disease and the current treatment is symptomatic with supportive psychotherapy.
